LIQUID CRYSTAL DISPLAY DEVICE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a liquid crystal display device, and more 

particularly to a liquid crystal display device having a small size for portable mobile 
communication devices or game devices. 

2. Description of the Related Art 

Information processing devices have been rapidly developed in a trend with 
various architectures, functions and faster information processing speed. Information 
processed in these information processing devices has an electrical signal format. In 
Q order to visually confinn information processed in the information processing device, a 

m 

Ijg display device as an interface is necessary. 

A liquid crystal display device, which is lighter and smaller than a CRT type 

i| display device, has been developed. The liquid crystal display device enables a full 

rij 

color display with a high resolution. As a result, the liquid crystal display device is 
widely used for a monitor of a computer, a television receiver, and another display 
device. 

When a voltage is applied to a liquid crystal cell, a molecular arrangement of 
20 the liquid crystal is changed to cause a change in optical properties. As a result, 
visual properties are changed to display various images. 

Liquid crystal display devices are divided into to a TN (Twisted Nematic) type 
and an STN (Super-Twisted Nematic) type. The liquid crystal devices are also 
divided according to the driving type into an active matrix display type that uses a 
25 switching device, and a TN liquid crystal and a passive matrix display type using an 
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STN liquid crystal. 

The active matrix display type is used in a TFT-LCD and drives an LCD by 
using a TFT as a switching device. The passive matrix display type does not use any 
transistor and does not need a complex circuit. 

Further, liquid crystal display devices are divided into a transmissive liquid 
crystal display device using a backlight and a reflective liquid crystal display device 
that uses an exterior light source according to a method for using a light source. 

The transmissive liquid crystal display device which uses the back light as a 
light source has a heavy weight and a large volume by the existence of the back light, 
but is widely used since it independently displays an image without using an exterior 
light source. 

In particular, a liquid crystal display device having a properly reduced size for 
portability is demanded according to the rapid development of the communication 
devices. Thus, a display device is desired which has light weight, thin thickness and 
small size as well as high display quality to be applied to the mobile communication 
devices and to the game devices considering portability thereof. 

SUMMARY OF THE INVENTION 

The present invention solves the aforementioned problemsby providing a liquid 
crystal display device of which a total weight can be minimized. 

Also, the invention provides a liquid crystal display device of which an overall 
size can be reduced. 

Further, the invention provides a liquid crystal display device which is easily 
assembled with an external apparatus such as an information processing device. 

The invention further provides a liquid crystal display device capable of 



minimizing loss of a liglit. 

In one aspect of the invention, there is provided a liquid crystal display device 
having a light generating unit for generating a light, a light guiding plate for guiding the 
light toward a display unit for displaying an image, a reflecting plate disposed under 
the light guiding plate for reflecting the light to the light guiding plate, and a receiving 
container for receiving the reflecting plate, the light guiding plate and the light 
generating unit. At least one boss is formed on a bottom of the receiving container 
for preventing the light generating unit from being moved by guiding a position of the 
light generating unit. 

The receiving container includes a first receiving container having a side wall 
and a bottom where an opening is formed at a predetermined portion of the bottom for 
exposing a rear surface of the reflecting plate, and a second receiving container for 
preventing the reflecting plate, the light guiding plate and the light generating unit from 
being separated from the first receiving container. The second receiving container is 
combined with the first receiving container. Four bosses may be respectively formed 
at corner portions of the bottom of the first receiving container and the four bosses are 
spaced from the side wall of the first receiving container by a predetermined interval. 

Also, a reflecting portion is extended from an end of the reflecting plate by a 
predetermined length. The reflecting portion may be bent to enclose an outer face of 
the light generating unit and may be further extended to cover an upper portion of the 
light generating unit. 

At least one first penetrating hole corresponding to the boss formed on the 
bottom of the first receiving container is formed at the reflecting plate, and the 
reflecting plate is guided to a receiving position by means of a combination between 
the at least one boss and the at least one first penetrating hole. 



The light generating unit includes a lamp having an integral body, for example, 
of a laid U shape and the lamp is received between the at least one boss and the side 
wall of the first receiving container. The reflecting portion may have a first reflection 
portion, a second reflection portion and a third reflection portion formed from ends of 
the reflecting plate corresponding to the lamp of the laid U shape having first and 
second bending portions. An upper face of the first bending portion of the lamp is 
covered with an overlap of first end portions of the first and second reflection portions 
adjacent to the first bending portion, and an upper face of a second bending portion of 
the lamp is covered with an overlap of second end portions of the second and third 
reflection portions adjacent to the second bending portion. At that time, the first end 
portion of the first reflection portion covering the first bending portion is extended 
longer than the first end portion of the second reflection portion, and the second end 
portion of the third reflection portion covering the second bending portion is extended 
longer than the second end portion of the second reflection portion. 

At least one opening con-esponding to a shape of the lamp is fonned in the 
bottom of the first receiving container to radiate a heat generated from the lamp. 

Also, the liquid crystal display device further includes diffusion sheets for 
enlarging a visual angle of the light emitted from the light guiding plate to provide the 
light to the display unit, and the diffusion sheets are guided by a plurality of 
protuberances formed at an upper portion of a wall of the first receiving container. 

Furthermore, the liquid crystal display device includes a top chassis combined 
with the first receiving container for fixing the display unit received on the second 
receiving container to the second receiving container, and a printed circuit board 
combined with the rear surface of the first receiving container for controlling operations 
of the light generating unit and the display unit. A combining portion is formed by 



being partially extended from a side wall of the top chassis, and the combining 
portion is combined with a ground terminal of the printed circuit board. 

The light generating unit includes a power supply line formed at both ends 
thereof to receive a driving power from outside. An isolation wall is formed on the 
5 bottom of the first receiving container spaced from one side wall of the first receiving 
container, and the power supply line is guided from the first and the second receiving 
containers to outside through a space between the isolation wall and the side wall. 

In another aspect, there is provided a liquid crystal display device having a 
display unit for displaying an image, a receiving container for receiving the display unit, 
1 j5 a power supplying unit for providing a driving power to the display unit, and a printed 
p circuit board having an opening for receiving the power supplying unit. The power 

5 

□ supplying unit is inserted and received in the opening of the pnnted circuit board. 

i:q 

i; The power supplying unit may be a transformer for converting a power from 

j W outside into the driving power which is to be provided to the display unit. 

ij^ In fijrther aspect, there is provided a liquid crystal display device including a 

display unit for displaying an image, a receiving container for receiving the display unit, 
a first printed circuit board installed beneath a bottom of the receiving container 
wherein the first printed circuit board has a power supplying unit for providing a driving 
power to the display unit and a signal converting unit for converting a signal provided 

20 to the display unit, a first connector installed on a second printed circuit board 
separated from the first printed circuit board wherein the first connector is connected 
to the power supplying unit through a power supplying line for providing a power 
inputted from outside to the power supplying unit, a second connector installed on a 
third printed circuit board separated from the first and second printed circuit boards 

25 wherein the second connector is connected to the signal converting unit through a 
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data transmitting line for providing a data signal inputted from outside to the signal 
converting unit, a front case combined with the display unit, and a rear case combined 
with the front case to receive the display unit. First and second openings, for 
receiving the second and third printed circuit boards, are respectively formed in the 
5 front and rear cases to expose the first and second connectors, and the first and 
second connectors respectively received in the first and second openings are movable 
to be apart from each other. 

A third opening is formed in the first printed circuit board to receive the power 
supplying unit and the power supplying unit is inserted in the third opening by a 

i.A 

iC' predetermined depth. The power supplying unit may be a transformer for converting 
^j, a power from outside into the driving power which is to be provided to the display unit, 
ilrj In still another aspect, there Is provided a liquid crystal display device including 

u a light generating unit for generating a light, a light guiding plate for guiding the light to 
ilJ a display unit for displaying an image, a reflection plate installed under the light 
15J^ guiding plate for reflecting the light to the light guiding plate, and a receiving container 
for receiving the reflection plate, the light guiding plate and the light generating unit. 
An end of the reflection plate is extended by a predetermined length to fonn a 
reflecting portion, and the reflecting portion may be bent to enclose an outside of the 
light generating unit and may be further extended to cover an upper face of the light 
20 generating unit. 

According to the liquid crystal display device of the invention, the number of the 
parts installed in the liquid crystal display device can be reduced and the 
manufacturing cost can be decreased because the manufacturing process is simplified 
in comparison with the liquid crystal display device adopting a separate lamp cover. 
25 Also, the transformer supplying the driving power to the lamp and the liquid 
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crystal display panel is received in the opening formed in the printed circuit board 
installed on the rear surface of the receiving container by being inserted into a 
predetermined depth. Thus, the whole thickness of the liquid crystal device can be 
reduced as much as the depth that the transformer is inserted into the opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of the present invention will 
become readily apparent by reference to the following detailed description with 
reference to the accompanying drawings in which: 

FIG. 1 is an exploded perspective view for schematically showing a liquid 
crystal display device according to an exemplary embodiment of the present invention; 

FIGs. 2 and 3 are a perspective view and a plan view for illustrating a lower 
mold frame shown in FIG. 1; 

FIGs. 4 and 5 are a perspective view and a plan view for illustrating an upper 
mold frame shown in FIG. 1 ; 

FIGs. 6 and 7 are a perspective view and a plan view for illustrating a top 
chassis shown in FIG. 1 ; 

FIG. 8 is a perspective view for showing a reflection plate shown in FIG. 1; 

FIG. 9 is a perspective view for showing a light guiding plate shown in FIG. 1; 

FIG. 10 is a perspective view for showing a lamp shown in FIG. 1; 

FIG. 11 is a perspective view for showing diffusion sheets shown in FIG. 1 ; 

FIG. 12 is a perspective view for showing a display unit shown in FIG. 1; 

FIG. 13 is a plan view for illustrating an assembled structure of the lower mold 
frame, the reflection plate and the lamp shown in FIG. 1; 

FIGs. 14 and 15 are partially cut perspective views for Illustrating the 



assembled structure of the lower mold frame, the reflection plate and the lamp 
shown in FIG. 13; 

FIG. 16 is a side view taken in a direction of A for showing the liquid crystal 
display device shown in FIG. 13; 

FIG. 17 is a partially cut perspective view for illustrating an assembled structure 
of the lower mold frame and a power supplying line shown in FIG. 13; 

FIG. 18 is a perspective view for showing an appearance of the assembled 
liquid crystal display device shown in FIG. 1; 

FIG. 19 is a cross-sectional view taken along a line of B-B' for illustrating an 
assembled structure of the liquid crystal display device shown in FIG. 18; 

FIG. 20 is a cross-sectional view taken along a line of C-C for illustrating the 
assembled structure of the liquid crystal display device shown in FIG. 18; 

FIG. 21 is a plan view for showing a printed circuit board for controlling an 
operation of the liquid crystal display device shown in FIG. 18; 

FIG. 22 is a perspective view for illustrating an assembled structure of the liquid 
crystal display device shown in Fig. 18 and the printed circuit board shown in FIG. 21; 

FIG. 23 is a cross-sectional view for showing an installation structure of a 
transformer shown In FIG. 22; 

FIGs. 24 and 25 are perspective views for illustrating a power terminal and a 
data terminal shown in FIG. 21; 

FIGs. 26 and 27 are a perspective view and a plan view for showing a case in 
which the liquid crystal display device is combined with the printed circuit board shown 
in FIG. 22; 

FIG. 28 is a perspective view for illustrating a front supporting portion shown in 
FIG. 27 and a power source and a data terminals assembled with the front supporting 



portion; 

FIG. 29 is a plan view for showing operations of the power source and the data 
terminals assembled with the front supporting portion shown in FIG. 28; 

FIG. 30 is a perspective view for illustrating an outer information processing 
device assembled with the liquid crystal display device shown In FIG. 27; and 

FIG. 31 is a schematic perspective view for illustrating an operation state of the 
liquid crystal display device assembled with the outer information processing device 
shown in FIG. 30. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, a liquid crystal display device according to the exemplary 
embodiment of the present invention will be described in detail with reference to the 
accompanying drawings. 

FIG. 1 is an exploded perepeclive view for schematically showing a liquid 
crystal display device according to an exemplary embodiment of the present invention. 

Referring to FIG. 1, the liquid crystal display device 1000 includes a liquid 
crystal display module for displaying an image when an image signal is applied thereto 
and a case (not shown) having front and rear cases for receiving the liquid crystal 
display module. 

The liquid crystal display module includes a display unit 200 having a liquid 
crystal display panel for displaying the image and a back light assembly 900 for 
providing a light to the display unit 200. The display unit 200 is mounted on the back 
light assembly 900 and fixed thereon by means of a top chassis 100 combined with 
the back light assembly 900. 

The back light assembly 900 has a lamp 500 generating the light, a light guide 



plate 600 for guiding the light generated from the lamp 500 to the display unit 200, a 
reflection plate 700 for reflecting the light from the light guide plate 600, a plurality of 
diffusion sheets 400 disposed on the light guide plate 600 for adjusting a visual angle 
of the light, a lower mold frame 800 for receiving the reflection plate 700, the light 
5 guide plate 600, the lamp 500 and the diffusion sheets 400, and an upper mold frame 
300 which is combined with the lower mold frame 800 and fixes the reflection plate 
700, the light guide plate 600, the lamp 500 and the diffusion sheets 400. In FIG. 1, 
first and second diffusion sheets 410 and 420 are shown, but of course it is 
understood that the number of the diffusion sheet is not limited to two (2). 

Hereinafter, the display unit 200 and the back light assembly 900 of the liquid 
I crystal display device 1000 will be described in detail with reference to the FIGs. 2 to 
12. 

m 

■X FIGs. 1-3 are respectively a prospective view and a plan view for particularly 

i U illustrating the lower mold frame 800 shown in FIG. 1 . 

Referring to FIGs. 2 and 3, the lower mold frame 800 has first, second, third 
' and fourth walls 810, 812, 814 and 816 integrally connected one after another and first, 
second, third and fourth bottoms 820, 822, 824 and 826 respectively extended from 
the first to fourth walls 810, 812, 814 and 816. An opening having a predetermined 
shape is formed at a central portion of the lower mold frame 800 and the opening Is 
20 defined by the first to fourth bottoms 820, 822, 824 and 826 and exposes a rear 
surface of the reflection plate 700. 

First, second, third and fourth protuberances 832, 834, 836 and 838 are 
respectively formed on the corners of the bottoms 820, 822, 824 and 826 of the lower 
mold frame 800. The first to fourth protuberances 832, 834, 836 and 838 are 
25 respectively spaced apart from the first to fourth walls 810, 812, 814 and 816 by a 
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predetermined interval. The first, second, third and fourth protuberances 832, 834, 
836 and 838 fix the lamp 500 and the light guide plate 600 in predetermined positions 
and prevent the lamp 500 from being damaged due to the movement of the light guide 
plate 600. Such functions of the protuberances 832, 834, 836 and 838 will be 
described later. 

Meanwhile, a plurality of openings 828 having predetermined sizes are formed 
on the first, second and third bottoms 820, 822 and 824. The lamp 500 is disposed on 
the first, second and third bottoms 820, 822 and 824 of the lower mold frame 800 
while the reflection plate 700 is interposed between the lamp 500 and the lower mold 
frame 800, and the heat generated from the lamp 500 can be easily radiated to an 
outside of the device through the openings 828. The openings 828 are only formed 
on the first, second and third bottoms 820, 822 and 824 since the lamp 500 of the 
liquid crystal display device 100 has the laid U shape. Thus, when the lamp 500 has 
a reversed L shape or a linear shape, the openings 828 are formed only on the bottom 
on which the lamp 500 having the reversed L shape or the linear shape is disposed. 

An isolation wall 840 that is spaced apart from the fourth wall 816 by a 
predetermined interval is formed on the fourth bottom 826 where the openings are not 
formed so that a groove-shaped guide passage 846 is provided between the fourth 
wall 816 and the isolation wall 840. A power supplying line of the lamp 500 is guided 
by the guide passage 846 and extended toward the outside through a leader groove 
850 formed by partially opening a portion of the fourth wall 816. 

As shown in FIG. 2, the leader groove 850 is formed at a predetermined portion 
of the fourth wall 816 such that the leader groove 850 is adjacent to a the 
predetermined portion where a high voltage of the lamp 500 is applied. Also, fifth 
and sixth protuberances 842 and 844 are formed on an upper end of the isolation wail 
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840 by a predetermined interval. Tfie fifth and sixth protuberances 842 and 844 
are inserted in engaging holes of the diffusion sheets 400 which are mounted on the 
light guide plate 600, and guide the diffusion sheets 400 so that the diffusion sheets 
are placed at predetermined positions. 

A plurality of protuberances are respectively formed on outer surfaces of the 
first to fourth walls 810, 812, 814 and 816 of the lower mold frame 800. First and 
second engaging protuberances 861 and 863 are formed on the first wall 810, and 
third and fourth engaging protuberances 865 and 867 are formed on the fourth wall 
816 facing the first wall 810. Also, a fifth engaging protuberance 869 is formed on 
the second wall 812. The first to fifth engaging protuberances 861, 863, 865, 867 
and 869 are respectively engaged with engaging holes of the upper mold frame 300 
so that the first to fifth engaging protuberances 861, 863, 865, 867 and 869 prevent 
the reflection plate 700, the light guiding plate 600, the lamp 500 and the diffusion 
sheets 400 from being moved. 

In addition, first and second fixing protuberances 871a and 872a are formed on 
the first wall 810 and third and fourth fixing protuberances 873a and 874a are fomned 
on the fourth wall 816. Fifth and sixth fixing protuberances 875a and 876a are 
fomied on the second wall 812 and seventh and eighth fixing protuberances 878 and 
879 are fonned on the third wall 814 that faces the second wall 812. The first to 
eighth fixing protuberances 871a, 872a, 873a, 874a, 875a, 876a, 878 and 879 are 
respectively combined with fixing holes formed on the top chassis 100 to fix the 
display unit 200 mounted on the upper mold frame 300 to a predetermined position. 

The first to sixth fixing protuberances 871a, 872a, 873a, 874a, 875a and 876a 
are respectively formed on first, second, third, fourth, fifth and sixth embossings 871, 
872, 873, 874, 875 and 876 which are respectively protruded from the first, second 
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and fourth walls 810, 812 and 816. Therefore, the first to sixth fixing protuberances 
871a, 872a, 873a, 874a, 875a and 876a are extended further than the first to fifth 
engaging protuberances 861 , 863, 865, 867 and 869. As a result, the first to sixth 
fixing protuberances 871a, 872a, 873a, 874a, 875a and 876a can be easily combined 
5 with the fixing holes formed on the top chassis 1 00. 

FIGSs. 4 and 5 are respectively perspective and plan views for illustrating the 
upper mold frame 300 shown in FIG. 1 . 

Referring to FIG. 1-5, a bottom 320 of the upper mold frame 300 is opened to 
have a size wider than an effective display area of the display unit 200. The bottom 
l&l 320 has a border portion 310 and side walls are extended from ends of the border 
J portion 310 to receive the display unit 200. A side wall at one end of the border 

En 

p portion 310 of the bottom 320 is opened so that a printed circuit board of the display 

m 

unit 200 is bent toward one wall of the upper mold frame 300, and is easily guided to 
1 ^ the rear surface of the lower mold frame 800. 

ijsj First and second engaging holes 331 and 333 are formed through the wall of 

■ the upper mold frame 300 corresponding to the first wall 810 of the lower mold frame 
800. The first and second engaging holes 331 and 333 are respectively engaged 
with the first and second engaging protuberances 861 and 863. Third and fourth 
engaging holes 335 and 337 are fomned through the wall of the upper mold frame 300 

20 corresponding to the fourth wall 816 of the lower mold frame 800. The third and 
fourth engaging holes 335 and 337 are respectively engaged with the third and fourth 
engaging protuberances 865 and 867. Also, a fifth engaging hole 339 is formed 
through the wall of the upper mold frame 300 corresponding to the second wall 812 of 
the lower mold frame 800. The fifth engaging groove 339 is engaged with the fifth 

25 engaging protuberance 869. 
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As described above, the upper mold frame 300 is combined with the lower 
mold frame 800 by engaging the first to fifth engaging protuberances 861, 863, 865, 
867 and 869 of the lower mold frame 800 with the first to fifth engaging holes 331, 333, 
335, 337 and 339 of the upper mold frame 300, respectively. 

In addition, first and second guide grooves 340 and 341 are fonned on the wall 
of the upper mold frame 300 corresponding to the first wall 810 of the lower mold 
frame 800 by partially removing the wall of the upper mold frame 300 to expose the 
first and second embossings 871 and 872. Third and fourth guide grooves 343 and 
345 are fomned on the wall of the upper mold frame 300 con-esponding to the fourth 
wall 816 of the lower mold frame 800 by partially removing the wall of the upper mold 
frame 300 to expose the third and fourth embossings 873 and 874. Also, fifth and 
sixth guide grooves 347 and 349 are formed on the wall of the upper mold frame 300 
corresponding to the second wall 812 of the lower mold frame 800 by partially 
removing the wall of the upper mold frame 300 to expose the fifth and sixth 
embossings 875 and 876. Hence, the first to eighth fixing protuberances 871a, 872a, 
873a, 874a, 875a, 876a, 878 and 879 for fixing the top chassis 100 are sufficiently 
exposed from the upper mold frame 300. 

FIGs. 6 and 7 are respectively perspective and plan views for particularly 
illustrating the top chassis 100 shown in FIG. 1. 

Referring to FIGs. 1-7, the bottom 110 of the top chassis 100 is partially opened 
to expose the effective display area of the display unit 200 and the top chassis 100 
includes walls respectively corresponding to the first to fourth walls 810, 812, 814 and 
816 of the lower mold frame 800. The top chassis 100 is combined with the lower 
mold frame 800 to fix the display unit 200 on the upper mold frame 300. For this 
purpose, first and second fixing holes 121 and 122 are formed through the wall of the 
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top chassis 100 corresponding to the first wall 810 of the lower mold frame 800, and 
the first and second fixing holes 121 and 122 are respectively engaged with the first 
and second fixing protuberances 871a and 872a. Third and fourth fixing holes 123 
and 124 are formed through the wall of the top chassis 100 corresponding to the 
5 fourth wall 816 of the lower mold frame 800, and the third and. fourth fixing holes 123 
and 124 are respectively engaged with the third and fourth fixing protuberances 873a 
and 874a. 

Also, fifth and sixth fixing holes 125 and 126 are formed through the wall of the 
top chassis 100 corresponding to the second wall 812 of the lower mold frame 800, 
and the fifth and sixth fixing holes 125 and 126 are respectively engaged with the fifth 
p and sixth fixing protuberances 875a and 876a. Seventh and eighth fixing holes 127 

5 

□ and 128 are formed through the wall of the top chassis 100 corresponding to the third 

m 

■'i wall 814 of the lower mold frame 800, and the seventh and eighth fixing holes 127 and 
128 are respectively engaged with the seventh and eighth fixing protuberances 878 
4| and 879. 

As described above, when the first to eighth fixing protuberances 871a, 872a, 
873a, 874a, 875a, 876a, 878 and 879 of the lower mold frame 800 are 
correspondently engaged with the first to eighth fixing holes 121, 122, 123, 124, 125, 
126, 127 and 128 of the top chassis 100, the movement and the separation of the 
20 display unit 200 on the upper mold frame 300 can be prevented. In addition, a 
flexible printed circuit board of the display unit 200 is bent by means of the wall of the 
top chassis 100 correspondingly combined with the third wall 814 of the lower mold 
frame 800. 

Portions of the walls of the top chassis 1 00 respectively corresponding to the 
25 first and fourth walls 810 and 816 of the lower mold frame 800, are perpendicularly 



protruded to form first to fourth fixing pieces 132, 134, 136 and 138. 

The liquid crystal display device 1000 assembled as above-described is 
installed in a printed circuit board (not shown) having an inverter circuit and an AID 
circuit for supplying a power to drive the display unit 200 and the back light assembly 

5 900. The first to fourth fixing pieces 132, 134, 136 and 138 are combined with fixing 
holes formed on the printed circuit board, for example, by screws, combining the liquid 
crystal device 100 and the printed circuit board (not shown). Also, the first to fourth 
fixing pieces 132, 134, 136 and 138 function as ground pieces for grounding the top 
chassis 100 while combining with the fixing grooves of the printed circuit board (not 

1^ shown). Such function of the fixing pieces 132, 134, 136 and 138 will be described 
later. 

Q Hereinafter, structures will be described of the reflection plate 700, the light 

guide plate 600, the lamp 500 and the diffusion sheets 400 received between the 
upper mold frame 300 and the lower mold frame 800, as well as the structure of the 
iSj display unit 200 received between the upper mold frame 300 and the top chassis 100. 

FIG. 8 is a perspective view for showing the reflection plate shown in FIG. 1 , 
FIG. 9 is a perspective view for illustrating the light guiding plate shown in FIG. 1 , FIG. 
10 is a perspective view for showing the lamp shown in FIG. 1, FIG. 11 is a 
perspective view for illustrating the diffusion sheets shown in FIG. 1, and FIG. 12 is a 
20 perspective view for showing the display unit shown in FIG. 1 . 

Referring to the figures and particularly to FIG. 8, the reflection plate 700 has a 
reflection bottom 710 for reflecting the light from the light guide plate 600 toward the 
display unit 200, and first, second and third reflection walls 720, 730 and 740 for 
reflecting the light generated form the lamp 500 toward the light guide plate 600. 
25 The first, second and third reflection walls 720, 730 and 740 are respectively 
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extended from the ends corresponding to the first to third walls 810, 812 and 814 of 
the lower mold frame 800. Particularly, the first to third reflection walls 720, 730 
and 740 include first, second and third reflection side walls 722, 732 and 742 
enclosing an outside of the lamp 500, and first, second and third reflection covers 
5 724, 734 and 744 for covering the lamp 500. The first to third reflection side walls 

722, 732 and 742 are perpendicular to the reflection bottom 710. The first to third 
reflection covers 724, 734 and 744 are bent from the first to third refiection side 
walls 722, 732 and 742 parallel with the reflection bottom 710. The second and 
third reflection covers 734 and 744 have first and second wings 736 and 746 
i§ protruded therefrom at an end portion adjacent to the first reflection wall 720. 
,jj First and second insertion holes 752 and 754 and first and second insertion 

B qrooves 756 and 758 are formed at four corners of the reflection bottom 710, and the 

m 

first and second insertion holes and grooves 752, 754, 756 and 758 respectively 

Q 

1 'J correspond to the first to fourth protuberances 832, 834, 836 and 838 formed at the 

l|| four corners of the bottom of the lower mold frame 800. 

i'U 

Referring to FIG. 9, the lamp 500 has the laid U shape having first and second 
bending portions 512 and 514. A first power supplying line 532 for applying a high 
voltage to the lamp 500 is electrically connected to one end of the lamp 500 and a 
second power supplying line 534 for applying a low voltage to the lamp 500 is 

20 electrically connected to the other end of the lamp 500. First and second lamp 
holders 522 and 524 are respectively combined with opposite ends of the lamp 500 to 
maintain the connection state between the lamp 500 and a power supplying line 530 
including the first power supplying line 532 and the second power supplying line 534. 
The method for mounting the lamp 500 on the lower mold frame 800 will be described 

25 later. 
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Referring to the figures, particularly to FIG. 10, the light guide plate 600 has a 
shape of a rectangular plate corresponding to the display unit 200 and ends of the 
light guide plate 600 have a same thickness to forni an edge type. Printed patterns 
(not shown) are fomied on the light guide plate 600 for increasing the reflection 
efficiency of the light emitted from the lamp 500, and an interval between two adjacent 
printed patterns gets smaller as the printed patterns are spaced more apart from the 
lamp 500. 

Four corners of the light guide plate 600 are partially cut to prevent the light 
guide plate 600 from being moved when the light guide plate 600 is mounted on the 
lower mold frame 800, thereby forming first, second, third and fourth clamping jaws 
612, 614, 616 and 618. 

Referring to FIG. 11, the diffusion sheets 400 include a first diffusion sheet 410 
and a second diffusion sheet (not shown) respectively having different visual angle 
directions with respect to the light. That is, the first diffusion sheet 410 diffuses the 
light emitted from the light guide plate 600 in the x-axIs direction when the second 
diffusion sheet (not shown) diffuses the light emitted from the light guide plate 600 in 
the y-axis direction, so the visual angle of the image displayed through the display unit 
200 can be enlarged as a whole. 

The first diffusion sheet 410 has a shape identical to that of the second diffusion 
sheet 420. In particular, ends of the first and the second diffusion sheets 410 and 
420 are respectively extended to form first and second protmding portions 412 and 
414. Seventh and eighth engaging holes 412a and 414a engaged with the fifth and 
sixth protuberances 842 and 844 formed on the isolation wall 840 of the lower mold 
frame 800 are respectively fonned in the first and second protruding portions 412 and 
414. 
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Referring to FIG. 12, the display unit 200 for displaying the image 
corresponding to the light which is generated from the lamp 500 and passed through 
the light guide plate 600 and the diffusion sheets 400, is provided on the upper mold 
frame 300 that is disposed on the diffusion sheets 400. 

The display unit 200 includes a liquid crystal display panel 210, a gate driver 
integrated circuit (IC) 220, a data driver integrated circuit (IC) 230, and a flexible 
printed circuit board 240 on which wiring patterns are formed for transmitting gate and 
data driving signals to the gate driver IC 220 and the data driver ICs 230 provided 
from a gate-and-data printed circuit board (not shown). The gate driver IC 220 Is 
formed at one portion of the liquid crystal display panel 210 and the data driver 
integrated circuits 230 are formed at the other portion of the liquid crystal display panel 
210. A signal transmitting line for transmitting the gate driving signal to the gate 
driver 10 220 is extended to the flexible printed circuit board 240 through an inactive 
region of the liquid crystal display panel 210. That is, the patterns of the signal 
transmitting line of the gate driver IC 220 and data driver ICs 230 are integrally formed 
on the flexible printed circuit board 240, and a connection terminal 250 is formed at the 
end of the flexible printed circuit board 240. The connection terminal 250 is 
electrically connected to the gate-and-data printed circuit boards of the printed circuit 
board (not shown) which is combined with the rear surface of the liquid crystal display 
device 1000. 

The liquid crystal display panel 210 has a thin film transistor substrate 214, a 
color filter substrate 212 and a liquid crystal (not shown). 

The thin film transistor substrate 214 includes a transparent glass substrate on 
which thin film transistors in a matrix shape are fomned. A data line is connected to 
source terminals of the thin film transistors and a gate line is connected to the gate 
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terminals of the thin film transistors. Also, a pixel electrode is connected to each of 
the drain terminals of the thin film transistors and the pixel electrode is generally 
formed of a transparent conductive material such as Indium Tin Oxide (ITO). 

When electric signals are applied to the data and the gate lines, the electrical 
5 signals are transmitted to the source and the gate terminals of the thin film transistors, 
tuming on or off the thin film transistors and outputting electrical signals for the 
formation of the pixel through the drain terminals of the thin film transistors. 

The color filter substrate 212 is provided to face the thin film transistor substrate 
214. RGB pixels are formed on the color filter substrate 212, for example, via a thin 
icj| film processing, and give a predetermined color while the light passes through the 
J color filter substrate 212. Common electrodes made of the ITO are coated on a front 
Q surface of the color filter substrate 212. 

m 

n When the thin film transistors are turned on by applying a power source to the 

gate terminals and the source terminals of the thin film transistors of the thin film 

iSji transistor substrate 214, an electric field is generated between the pixel electrodes 
and the common electrodes of the color filter substrate 212. The alignment angle of 
the liquid crystal injected between the thin film transistor substrate 214 and the color 
filter substrate 212 is changed according to the electric field, and then the light 
transmissivity is changed to obtain a desired pixel in accordance with the changed 

20 alignment angle of the liquid crystal. 

To control the alignment angle and the alignment timing of the liquid crystal of 
the liquid crystal display panel 210, driving and timing signals applied to the gate and 
the data lines of the thin film transistor are provided from the gate-and-data printed 
circuit board (not shown) through the signal transmitting lines of the gate driver IC 220 

25 and the data driver ICs 230. Namely, the gate-and-data printed circuit board (not 
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shown) generates the gate driving and the data signals for driving the liquid crystal 
display 1000 and a plurality of timing signals for properly applying the gate driving and 
the data signals, and then the gate driving signal is applied to the gate line of the liquid 
crystal panel 210 through the gate driver IC 220 and the data signal is applied to the 
5 data line of the liquid crystal panel 210 through the data driver ICs 230. 

Hereinafter, the assembled structure of the above-described liquid crystal 
display device will be described with reference to FIGs. 1 3 to 1 9. 

FIG. 13 is a plan view for showing the assembled structure in which the 
reflection plate and the lamp are assembled with the lower mold frame shown in FIG. 
kJI 1 and FIGs. 14 and 15 are partially cut perspective views for illustrating the assembled 
,J structure of the upper mold frame, the reflection plate and the lamp shown in FIG. 13. 
i;:3 As shown in FIG. 13, the first to fourth protuberances 832, 834, 836 and 838 

m 

formed on the first to fourth bottoms 820, 822, 824 and 826 of the lower mold frame 
^ 800 respectively correspond to the first and second insertion holes and grooves 752, 
iSg 754, 756 and 758 fomned on the reflection bottom 710 of the reflection plate 700, 
thereby combining the reflection plate 700 with the lower mold frame 800. 

The first to fourth protuberances 832, 834, 836 and 838 respectively 
penetrating the first and second insertion holes and grooves 752, 754, 756 and 758 
prevent the reflection plate 700 received on the lower mold frame 800 from being 
20 moved. The first to third reflection walls 720, 730 and 740 of the reflection plate 700 
are bent corresponding to the first to third side walls 810, 812 and 814 of the lower 
mold frame 800 in a direction perpendicular to the bottom of the lower mold frame 800. 

The lamp 500 having the laid U shape is received in the lower mold frame 800 
along the first to third side walls 810, 812 and 814 of the lower mold frame 800, after 
25 the reflection plate 700 is received in the lower mold frame 800. Particularly, the first 
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bending portion 512 of the lamp 500 having the laid U shape is placed between the 
first protuberance 832 of the lower mold frame 800 and the first side wall 810 and the 
second side wall 812, and the second bending portion 514 of the lamp 500 having the 
laid U shape is placed between the second protuberance 834 of the lower mold frame 
800, and the first side wall 810 and the third side wall 814. Also, the first lamp holder 
522 of the lamp 500 is placed between the third protuberance 836 of the lower mold 
frame 800, and the second side wall 812 and the fourth side wall 816, and the second 
lamp holder 524 of the lamp 500 is placed between the fourth protuberance 838 of the 
lower mold frame 800, and the third side wall 814 and the fourth side wall 816. 

As described above, when the lamp 500 is received in the lower mold frame 
800, the position of the received lamp 500 generally corresponds to the openings 828 
formed in the bottom of the lower mold frame 800. That is, the lamp 500 is mounted 
at the position corresponding to the openings 828 for radiating the heat generated 
from the lamp 500. 

As shown in FIGs. 14 and 15, the first and second wings 736 and 746 fomned 
on the second and third reflection covers 734 and 744 fully cover the first and second 
protuberances 832 and 834 when the first to third reflection covers 724, 734 and 744 
are bent to cover the upper surface of lamp 500. Although not shown in FIGs 14 and 
15, the first and second clamping jaws 612 and 614 of the light guide plate 600 shown 
in FIG. 10 are covered by the first and second wings 736 and 746. 

If the first and second wings 736 and 746 are not formed, the first and second 
protuberances 832 and 834, and the first and second clamping jaws 612 and 614 are 
not completely covered by the first to third reflection covers 724, 734 and 744, so the 
light generated from the lamp 500 may be leaked. 

Alternatively, both ends of the first reflection cover 724 are extended in the 
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same manner as in the first and the second wings 736 and 746. The extended 
ends of the first reflection cover 724 may replace the first and second wings 736 and 
746 of the second and the third reflection covers 734 and 744 covering the first and 
second protuberances 832 and 834 and the first and the second clamping jaws 612 
and 614 of the light guide plate 600. 

FIG. 16 is a side view for showing the liquid crystal display device shown in FIG. 
13 along the direction of A and FIG. 17 is partially cut perspective view for illustrating 
the assembled structure of the lower mold frame and the power supplying line shown 
in FIG. 13. 

The first and second power supplying lines 532 and 534 are electrically 
connected to opposite ends of the lamp 500 as shown in FIG. 9. The first power 
supplying line 532 provides the high voltage to one end of the lamp 500 and the 
second power supplying line 534 maintains the other end of the lamp 500 as a ground 
level. 

The first and second power supplying lines 532 and 534 are guided to the 
leader groove 850 through the guide passage 846 formed by the isolation wall 840 
and the fourth side wall 816 of the lower mold frame 800 as shown in FIG. 17. In 
addition, the first and second power supplying lines 532 and 534 are inserted in the 
leader groove 850 to be extended toward outside. If the leader groove 850 is 
adjacently formed to a central portion of the fourth side wall 816 or the fourth 
protuberance 838, the first power supplying line 532 for applying the high voltage from 
outside to the lamp 500 may be equal to or longer than the second power supplying 
line 534. So, it is preferable that the leader groove 850 is adjacently formed to the 
third protuberance 836 on the fourth side wall 816 as shown in FIG. 2. 

In a case where the first power supplying line 532 for applying the high voltage 
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to the lamp 500 Is longer than the second power supplying line 534, circuit parts of 
the liquid crystal display device 1000 adjacent to the first power supplying line 532 
may be mis-operated by the heat generated due to the high voltage provided through 
the first power supplying line 532. Therefore, as shown in FIGs. 2, 16 and 17, the 
5 second power supplying line 534 maintained as the ground level is longer than the first 
power supplying line 532, and the leader groove 850 is formed adjacent to the third 
protuberance 836 on the fourth side wall 816. 

The assembly process and the assembled structure of the liquid crystal display 
device shown in FIG. 1 will be described with reference to FIG. 18 to 20. 
id;;j FIG. 18 is a perspective view for showing an appearance of the assembled 

p liquid crystal display device shown in FIG. 1 after the liquid crystal display device is 

m 

Q assembled, FIG. 19 is a cross-sectional view taken along B-B' for illustrating the 

m 

assembled structure of the liquid crystal display device shown in FIG. 18, and FIG. 20 
I is a cross-sectional view taken along C-C for illustrating the assembled structure of 
iq S the liquid crystal display device shown in FIG. 18. 

After the reflection plate 700, the lamp 500, the light guide plate 600 and the 
diffusion sheets 400 are successively received in the lower mold frame 800 shown in 
FIG. 13, the upper mold frame 300 is combined with the lower mold frame 800. 
Subsequently, the display unit 200 is mounted on the upper mold frame 300 and the 
20 top chassis 100 is combined with the lower mold frame 800, thereby completing the 
liquid crystal display device shown in FIG. 18. 

Hereinafter, the assembly process and the assembled structure of the liquid 
crystal display device shown in FIG. 18 will be described with reference to FIGs. 19 
and 20. 

25 After the reflection plate 700 and the lamp 500 are received in the lower mold 
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frame 800, the light guide plate 600 is mounted on the reflection bottom 710 of the 
reflection plate 700 so that the first to fourth clamping jaws 612, 614, 616 and 618 are 
respectively coupled with the first to fourth protuberances 832, 834, 836 and 838. 
The first to fourth protuberances 832, 834, 836 and 838 prevent the lamp 500 and the 
5 light guide plate 600 fi-om being moved and the lamp 500 from being damaged due to 
the movement of the light guide plate 600. 

Then, the diffusion sheets 400 are placed on the light guide plate 600. The 
diffusion sheets 400 are guided to a proper position by inserting the fifth and sixth 
protuberances 842 and 844 of the isolation wall 840 into the seventh and eighth 
id:S engaging holes 412a and 414a respectively formed on the first and second protruding 
J portions 412 and 414 as described above. The first and second power supplying 

5 

q lines 532 and 534 of the lamp 500 are already extended to outside through the guide 

m 

i< passage 846 and the leader groove 850. 

pJ Also, the fifth and sixth protuberances 842 and 844 of the isolation wall 840 are 

id| formed to be protruded from the guide passage 846 to prevent the first and second 
power supplying lines 532 and 534 received in the guide passage 846 from separating 
from the guided passage 846. Alternatively, for pressing the first and second power 
supplying lines 532 and 534, protruding portions can be formed at predetermined 
portions of the isolation wall 840, thereby preventing the first and second power 
20 supplying lines 532 and 534 from being separated from the isolation wall 840. 

As shown in FIGs. 19 and 20, the first to third reflection covers 724, 734 and 
744 are bent to cover the upper surface of the lamp 500. The upper mold frame 300 
is fixedly combined with the lower mold frame 800 by respectively engaging the first to 
fifth engaging holes 331, 333, 335, 337 and 339 fonned on the side wail of the upper 
25 mold frame 300 with the first to fifth engaging protuberances 861 , 863, 865, 867 and 
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869. Also, the reflection plate 700, the light guide plate 600, the lamp 500 and the 
diffusion sheets 400 can be stably maintained between the upper mold frame 300 and 
the lower mold frame 800. The bottoms of the diffusion sheets 400 are exposed by 
the opened bottom of the upper mold frame 300. 
5 Subsequently, after the display unit 200 is mounted on the upper mold frame 

300, the top chassis 100 is combined with the lower mold frame 800 so that the top 
chassis 100 pressurizes a predetermined portion of end portions of the display unit 
200. 

The top chassis 100 is fixedly combined with the lower mold frame 800 by 
icjiij respectively combining the first to eighth fixing holes 121, 122, 123, 124, 125, 126, 
P 127 and 128 formed through the side wall of the top chassis 100 with the first to 

m 

Q eighth fixing protuberances 871a, 872a, 873a, 874a, 875a, 876a, 878 and 879 
« formed on the lower mold frame 800. 

g 

\U The above-mentioned liquid crystal display device 1000 requires a driving 

li^ power and an image data signal for performing its own function. 

ru 

It will be described that the printed circuit board having an inverter circuit for 
providing the driving power and a data converting circuit (A/D circuit) for providing 
the image data signal and a case for receiving the liquid crystal display device with 
reference to FIGs. 21 and 22. 

20 FIG. 21 is a plan view for showing the printed circuit board for controlling the 

operation of the liquid crystal display device shown in FIG. 18, and FIG. 22 is a 
perspective view for illustrating the liquid crystal display device shown In FIG. 18 
assembled with the printed circuit board shown In FIG. 21. 

Referring to FIGs. 21 and 22, first, second, third and fourth ground patterns 

25 132a, 134a, 136a and 138a are formed on the printed circuit board 1100 



corresponding to the first, second, tliird and fourtli fixing pieces 132, 134, 136 and 
138 of the top chassis 100. 

Also, the printed circuit board 1100 is partially removed so that blind holes 
corresponding to penetrating holes formed through the first to fourth fixing pieces 
5 132, 134, 136 and 138 are formed in the first to fourth ground patterns 132a, 134a, 
136a and 138a. 

The upper and the lower portions of the printed circuit board 1100 are cut to 
form first and second receiving portions 1110 and 1120 on upper face and lower 
faces of the printed circuit board 1 1 00. 
ld;:i A transformer 1130 of the inverter circuit is received in the first receiving 

portion 1110 and the transformer 1130 of the inverter circuit provides a 

B 

Q predetermined voltage level to the lamp 500 and the display unit 200 after It 

m 

>i receives the driving voltage for the liquid crystal display device from outside and 

I converts the driving voltage to the predetermined voltage level. For this purpose, a 

l$| power terminal 1150 is electrically connected to the lower portion of the printed 
circuit board 1100 for providing the driving voltage from outside to the transformer 
1130. 

When the liquid crystal display device 1000 is combined with the printed 
circuit board 1100, the flexible printed circuit board 240 of the display unit 200, 
20 which is bent toward a rear side of the lower mold frame 800, is guided to the lower 

face of the printed circuit board 1100 through the second receiving portion 1120 
according to the combination of the top chassis 100 and the lower mold frame 800. 

The connection terminal 250 of the flexible printed circuit board 240 is 
connected to a connector (not shown) disposed on the lower face of the printed 
25 circuit board 1100 for providing the image data signal and the driving power for the 



display unit 200. To achieve this performance, a data terminal 1 160 Is connected to 
the lower portion of the printed circuit board 1 100. The data temninal 1 160 receives 
the Image data signal from outside, and then provides the image data signal to the 
printed circuit board 1100. In addition, an A/D circuit 1140 is installed on a 
predetermined portion of the printed circuit board 1100. The A/D circuit 1140 
converts the Image data signal having an analogue type inputted through the data 
terminal 1160 into a digital image data signal, and then provides the digital image 
signal to the connector connected to the connection terminal 250. 

As shown in FIG. 22, the liquid crystal display device 1000 is fixed on the 
printed circuit board 1100 by first, second, third and fourth screws 132b, 134b, 136b 
and 138b which are inserted into the penetrating holes of the first to fourth fixing 
pieces 132, 134, 136 and 138 and are engaged with the blind holes of the first to 
fourth ground patterns 132a, 134a, 136a and 138a. 

FIG. 23 is a cross-sectional view for illustrating the transfomner shown in FIG. 
22 which is installed in the printed circuit board. 

To install the transformer 1130 of the inverter circuit, the first receiving portion 
1110 having a predetermined size is formed through the printed circuit board 1100. 
The transformer 1130 is received into the first receiving portion 1110, thereby 
minimizing the thickness of the printed circuit board 1100. That is, the overall 
thickness of the printed circuit board 1100 on which various circuit parts are installed 
increases as the thickness "t2" of the transformer 1130 is added to the thickness of 
"t1" of the printed circuit board 1100 when the transformer 1130 is installed on the 
printed circuit board 1 100. However, when the transformer 1 130 is received in the 
first receiving portion 1110 after an opening is formed in the printed circuit board 
1100 as the first receiving portion 1110, the overall thickness of the printed circuit 
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board 1100 having the transformer 1130 thereon is reduced as much as the 
thickness of "t1". Thus, the height of the transformer 1130 received in the first 
receiving portion 1110 is lower than that of the liquid crystal display device 1000 
installed on the printed circuit board 1100, thereby reducing the overall thickness of 
5 the printed circuit board 1 100. 

The power terminal 1150 and data terminal 1160 are installed on different 
printed circuit boards as shown in FIG. 21. 

FIGs. 24 and 25 are perspective views for showing the structures of the 
power and the data terminals shown in FIG. 21 . 

10'::^ Referring to FIG. 24, the power terminal 1150 includes a first printed circuit 

''4 

board 1151 which is electrically connected to the printed circuit board 1100 through 

5 

Q a first signal transmitting line 1152, and a first connector 1153 having a first neck 

m 

" 11 55 installed on the first printed circuit board 1151. 

jW Referring to FIG. 25, the data terminal 1160 includes a second printed circuit 

idJ=| board 1161 which is electrically connected to the printed circuit board 1100 through 

m 

a second signal transmitting line 1162, and a second connector 1163 having a 
second neck 1165 installed on the second printed circuit board 1161. The power 
and data terminals 1150 and 1160 are separately installed in a case of the liquid 
crystal display device 1000. 

20 That is, the first connector 1153 receiving the driving power from outside and 

the second connector 1163 receiving the image data signal are separately installed 
on the first and second printed circuit boards 1151 and 1161, respectively. Such a 
separate installation is advantageous as described below. 

FIG. 26 is a perspective view for illustrating the case in which the liquid 

25 crystal display device is combined with the printed circuit board and FIG. 27 is a 



plan view for showing the case in which the liquid crystal display device is combined 
with the printed circuit board. 

Referring to FlGs. 26 and 27, the case 1200 has a front case 1210 including 
a bottom where an opening having a predetemiined size is formed to expose the 
5 effective display area of the display unit 200, and a rear case 1220 combined with 
the front case 1210. 

Also, the case 1200 has a supporting portion 1242 including a front 
supporting portion 1230 for receiving the power and the data terminals 1150 and 
1160, and a rear supporting portion 1240 that faces the front supporting portion 
io|:^ 1230 and is combined with the front supporting portion 1230. The front and rear 
supporting portions 1230 and 1240 are respectively combined with the front and the 
Q rear cases 1210 and 1220 by using hinges 1250 to move the liquid crystal display 

m 

device 1 000 as shown in FIG. 26. 

Openings having predetermined sizes are formed at the front supporting 
portion 1230 for receiving the first connector 1153 of the power terminal 1150 and 
' the second connector 1 1 63 of the data terminal 1 1 60. Such openings are called as 

third and fourth receiving portions 1231 and 1233 for receiving the first and the 
second connectors 1153 and 1163, respectively. 

As shown in FIG. 27, the third and fourth receiving portions 1231 and 1233 
20 are respectively wider than the first and second connectors 1 153 and 1 163. Hence, 

the first and second connectors 1153 and 1163 received in the third and fourth 
receiving portions 1231 and 1233 can move in the left or the right direction, so that 
the liquid crystal display device 1000 may be easily connected with an external 
information processing device providing the driving power and the image data signal 
25 to the liquid crystal display device. 



The assembled structure of the front supporting portion 1230, the power 
terminal 11 50 and the data tenninal 1 160 will be described in detail with reference to 
FIGs. 28 and 29. 

FIG. 28 is a perspective view for showing the bottom structure of the front 
5 supporting portion shown in FIG. 27 and the structures of the power and the data 
terminals combined with the front supporting portion, and FIG. 29 is a plan view for 

illustrating the operation states of the power and the data terminals combined with 
the front supporting portion shown in FIG. 28. 

Referring to FIG. 28, a first supporting stand 1232 for supporting the first 
io;;3 printed circuit board 1151 having the first connector 1153 which is received in the 
,.p third receiving portion 1231, is formed on the bottom of the front supporting portion 
tS 1230 under the third receiving portion 1231. A second supporting stand 1235 for 

m 

supporting the second printed circuit board 1161 where the data terminal 1165 is 
pf installed, is formed on the front supporting portion 1230 under the fourth receiving 

1^ portion 1233. 

Also, first and second stopper 1234a and 1234b are formed between the 
third receiving portion 1231 and the first supporting stand 1232 to control the 
movement of the first connector 1153 received in the third receiving portion 1231 in 
the left or the right direction. In particular, the first stopper 1234a is positioned over 

20 one portion of the first supporting stand 1232 and is spaced apart from the upper 

face of the first supporting stand 1232. The second stopper 1234b is positioned 
over the other portion of the first supporting stand 1232 and is spaced apart from the 
upper face of the first supporting stand 1232. The first and second stoppers 1234a 
and 1234b are sufficiently spaced apart from the upper face of the first supporting 

25 stand 1232 to receive the first printed circuit board 1151. In addition, the interval 



between the first stopper 1234a and the second stopper 1234b is larger than the 
width of the first neck 11 55 of the first connector 1 1 53. 

Therefore, when the first connector 1153 is received in the third receiving 
portion 1231 by supporting the first supporting stand 1232 as shown in FIG. 29, the 
interval of "LI" exists between the first neck 1155 of the first connector 1 153 and the 
first stopper 1234a and the interval of "L2" exists between the first neck 1155 of the 
first connector 1153 and the second stopper 1234b. The rear supporting portion 
1240 combined with the front supporting portion 1230 prevents the power terminal 
1 150 from separating from the front supporting portion 1230. 

Also, third and fourth stoppers 1236a and 1236b are fomied by a 
predetermined interval between the fourth receiving portion 1233 and the second 
supporting stand 1235 to control the movement of the second connector 1163 
received in the fourth receiving portion 1233 in the left or the right direction. 
Particularly, the third stopper 1236a is positioned over one portion of the second 
supporting stand 1235 and is spaced apart from the upper face of the second 
supporting stand 1235. The fourth stopper 1236b is positioned over the other 
portion of the second supporting stand 1235 and is spaced apart from the upper 
face of the second supporting stand 1235. The third and fourth stoppers 1236a 
and 1236b are sufficiently spaced apart from the upper face of the second 
supporting stand 1235 to receive the second printed circuit board 1161 . In addition, 
the interval between the third stopper 1236a and the fourth stopper 1236b is larger 
than the width of the second neck 1 165 of the second connector 1 163. 

Therefore, when the second connector 1163 is received in the fourth 
receiving portion 1233 by supporting the second supporting stand 1235 as shown in 
FIG. 29, the interval of "L3" exists between the second neck 1165 of the second 
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connector 1163 and the third stopper 1236a and the interval of "L4" exists between 
the second neck 1 165 of the second connector 1 163 and the fourth stopper 1236b. 
The rear supporting portion 1240 combined with the front supporting portion 1230 
prevents the data tenninai 1160 from being separated from the front supporting 
5 portion 1230. 

The liquid crystal display device assembled with an external information 
processing device will be described with reference to FIGs. 30 and 31. 

FIG. 30 is a perspective view for illustrating the configuration of the external 
information processing device assembled with the liquid crystal display device 
lo|;s' shown in FIG. 27, and FIG. 31 is a schematic perspective view for showing the 
j; operation state of the liquid crystal display device assembled with the external 

s 

□ information processing device shown in FIG. 31 . 

i;i3 

Referring to FIG. 30, a fifth receiving portion 1320 is formed on the rear 
; surface of the external information processing device 1300 for receiving the front 

idg and rear supporting portions 1230 and 1240 of the case 1200. The rear face of the 

i'U 

external information processing device 1300 is partially recessed to form the fifth 
receiving portion 1320. Also, a sixth receiving portion 1330 for receiving the front 
and rear cases 1210 and 1220 is extended from the fifth receiving portion 1320 to 
the upper face of the external information processing device 1300. 

20 Third and fourth connectors 1342 and 1344 are formed on the bottom of the 

fifth receiving portion 1320. The third and fourth connectors 1342 and 1344 are 
connected to a power supplying and an information processing section installed in 
the external information processing device 1300 to provide the driving power and 
the image data signal to the first and second connectors 1153 and 1 163. 

25 In general, the third and fourth connectors 1342 and 1344 of the external 
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information processing device 1300 are fixedly installed at specific positions. Namely, 
the interval between the third connector 1342 and the fourth connector 1344 is 
maintained at a predetermined distance detemnined during the manufacture process 
of the external information processing device 1300. Thus, when the first and 

5 second connectors 1 153 and 1 163 are fixedly installed at specific positions, the first 

and second connectors 1 1 53 and 1 163 may not be precisely connected to the third 
and fourth connectors 1342 and 1344 due to the minute processing errors which 
may occur during the manufacturing process of the external information processing 
device 1300 or the liquid crystal display device 1000. 

lo:!=. To prevent such a problem, when the liquid crystal display device 1000 

received in the case 1200 is combined with the external information processing 

m 

Q device 1300, the first and second connectors 1 153 and 1 163 are movable in the left 

m 

;j„. or the right direction so that the interval between the first connector 1153 and the 
1^ second connector 1 163 is maintained at a distance identical to the interval between 
liij the third connector 1342 and the fourth connector 1344 as shown in FIG. 31 . 

When the supporting portion 1242 is inserted in the fifth receiving portion 
1320 so as to electrically connect the first and second connectors 1153 and 1163 
with the third and fourth connectors 1342 and 1344, the liquid crystal display device 
1000 is electrically coupled to the external infomnation processing device 1300 as 
20 shown in FIG. 31. 

The front and rear supporting portions 1230 and 1240 are combined with the 
front and rear cases 1210 and 1220 by the hinge 1250. Therefore, a user can 
utilize the liquid crystal display device 1000 in an upright position in a case where a 
certain information processing is perfonned by means of the external information 
25 processing device 1300 and the liquid crystal display device 1000. Also, the user 



can keep the liquid crystal display device 1000 received in the sixth receiving portion 
1330 when the user does not use the liquid crystal display device 1000. 

According to the liquid crystal display device of the present invention described 
above, at least one boss is fornned on the bottom of a retainer for receiving the lamp 
5 generating the light and the light guide plate, and the boss guides the lamp and the 
light guiding plate to proper positions, thereby preventing the movement and the 
collision of the lamp and the light guide plate. Also, the end portion of the reflection 
plate for reflecting the light under the light guide plate is extended to the upper face of 
the lamp, thereby enclosing the outside of the lamp. Therefore, the number of the 
io;;i parts installed in the liquid crystal display device can be reduced, and the 
_P manufacturing cost can be decreased because the manufacturing process is simplified 

m 

Q in comparison with the liquid crystal display device including a separate lamp cover. 

m 

Also, the transformer providing the driving power to the lamp and the liquid 
f^f crystal display panel is received in the opening fornned in the printed circuit board 
li^ installed on the rear face of the retainer by a predetermined depth. Hence, the 
' overall thickness of the liquid crystal display device can be reduced as much as the 
depth that the transformer is inserted into the opening. 

Furthermore, the first and second connectors are respectively installed on the 
first and second printed circuit boards separated from the printed circuit board. The 
20 first and second connectors provide the image data signal and the driving power from 
outside to the power supply portion and signal converting portion formed on the 
printed circuit board. In addition, the first and second openings for receiving the first 
and second connectors have the sizes in which the first and second connectors can 
move toward each other or be spaced apart from each other. Thus, the interval 
25 between the first connector and the second connector can be adjusted according to 
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the interval between the connectors installed on the external infonnation processing 
device, thereby easily accomplishing the electrical connection between the liquid 
crystal display device and the external information processing device. 

Although the exemplary embodiments of the present invention have been 
5 described, it is understood that the present invention should not be limited to these 
embodiments but various changes and modifications can be made by one skilled in 
the art within the spirit and scope of the present invention as hereinafter claimed. 
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